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HABIT AND INSTINCT. 

Habit and Instinct. By C. Lloyd Morgan, F.G.S. 

Pp, 351, (London : Edwin Arnold, 1896.) 

HE substance of this interesting work was delivered 
in 1896, as a course of Lowell Lectures at Boston, 
and as lectures in other parts of the United States. 

The arrangement of the book is excellent : the first 
chapter deals with “ Preliminary Definitions and Illus¬ 
trations,” the second, third, and fourth with original 
observations of the author upon the young of many 
species of birds ; the fifth, with observations upon young 
mammals. These four chapters form the chief material 
upon which, in the remainder of the volume, a very 
interesting and important discussion upon animal habits 
and instincts is carried on, concluding with the con¬ 
sideration, in the twelfth, thirteenth, fourteenth and 
fifteenth chapters, of the following subjects, which 
present so many aspects of wide interest :—“ The 
Relation of Organic to Mental Evolution,” “Are 
Acquired Habits inherited?” “Modification and Varia¬ 
tion/’ “ Heredity in Man.” 

In the preliminary discussion in the first chapter a 
very beautiful example of a complex instinct is afforded 
in the behaviour of the Yucca moth {Pronuba yuccasella). 

“ The silvery, straw-coloured insects emerge from their 
chrysalis cases just when the large, yellowish-white, bell¬ 
shaped flowers of the yucca open, each for a single night. 
From the anthers of one of these flowers the female 
moth collects the golden pollen, and kneads the adhesive 
material into a little pellet, which she holds beneath her 
head by means of the greatly enlarged bristly palps. 
Thus laden, she flies off and seeks another flower. 
Having found one, she pierces with the sharp lancets of 
her ovipositor the tissue of the pistil, lays her eggs 
among the ovules, and then, darting to the top of the 
stigma, stuffs the fertilising pollen-pellet into its funnel- 
shaped opening.” 

“ Now, the visits of the moth are necessary to the 
plant. It has been experimentally proved that, in the 
absence of the insects, no pollen can get to the stigma 
to fertilise the ovules, and the fertilisation of the ovules 
is necessary to the larva:, which in four or five days are 
hatched from the insect’s eggs. It has been ascertained 
that they feed exclusively on the developing ovules, and 
in the absence of fertilisation the ovules would not 
develop. Each grub consumes some twenty ovules, and 
there may be three or four such grubs. But the ovary 
contains some two hundred ovules. Of these, therefore, 
say, a hundred are sacrificed to the grubs of that moth, 
through whose instrumentality alone the remaining 
hundred can be fertilised and come to maturity.” 

Concerning this elaborate sequence of actions the 
author points out that they are performed but once in 
the lifetime of the moth, without instruction, without 
imitation, and without the guidance which an experience 
of the subsequent fate of the eggs might provide. The 
essentially adaptive nature of the sequence is insisted 
upon. 

The relation between what is “ congenital ” and what 
is “acquired” is considered in some detail, and by 
many examples, especially that of the training of falcons, 
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it is shown that the limits of what can be acquired are 
determined by what is congenital. 

“ The behaviour of a trained falcon is an adaptation 
and modification of the hawk’s congenital instincts as a 
bird of prey. The finished performance is part instinct 
and part habit. The basis is instinctive and congenital; 
the modification is a matter of acquired habit.” 

This valuable preliminary discussion of the subject- 
matter of the volume is summed up in the following 
statement— 

“ From the biological point of view . , . instincts 
are congenital, adaptive, and coordinated activities of 
relative complexity, and involving the behaviour of the 
organism as a whole. They . . . are similarly performed 
by all like members of the same more or less restricted 
group, under circumstances which are either of frequent 
recurrence or are vitally essential to the continuance of 
the race. While they are, broadly speaking, constant in 
character, they are subject to variation analogous to that 
found in organic structures. They are often periodic in 
development and serial in character. They are to be 
distinguished from habits which owe their definiteness 
to individual acquisition and the repetition of individual 
performance.” 

The author has rendered a great service in thus bring¬ 
ing together the essential characteristics of instinct as 
opposed to habit in a few clear brief sentences. 

The interesting experiments of the author upon the 
activities and instincts of young birds must be read in full 
to be properly appreciated. They have a most important 
bearing upon problems of very wide interest, such as 
the hereditary transmission df acquired characters, the 
theories of Protective Resemblance, Protective Mimicry, 
Warning Coloration, &c. These experiments and ob¬ 
servations should be studied carefully by all who either 
criticise or support the above-mentioned theories. The 
general results only can here be indicated. 

The observations of Douglas Spalding ( Macmillan’s 
Magazine , February 1873) upon young chickens have 
been much quoted, but many of his conclusions are here 
shown to be without sufficient foundation. Thus Lloyd 
Morgan’s observations do not support the conclusion 
that there is any instinctive recognition of the mother 
hen by the young chick which sees or hears her for the 
first time. He does not find the accuracy of aim is at 
first equal to that recorded by Spalding, and he gives 
strong reasons for the belief that the evidence of in¬ 
stinctive fear of a bee or a hawk is not due to alarm at 
these animals as such, but merely one example of the 
extreme shyness of young birds at any unusual sight or 
sound. 

There is no instinctive knowledge of food or water. 
Any object of suitable size and within the right distance is 
struck at; but the chicks are very quick in learning from 
the experience thus gained. A young chick, two days 
old, which had learnt to select pieces of yolk of egg, 
twice seized a piece of orange-peel of about the same 
size and shape. After this he could not be induced to 
touch it, and for a time refused yolk of egg. The con¬ 
spicuous caterpillars of the cinnabar moth,. alternately 
ringed with black and yellow, were thrown to some 
chicks, which seized but immediately dropped them and 
wiped their bills. Later in the day the caterpillars were 
again offered, and only tried once by some of the chicks. 

B B 
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The following day, after they had eaten many edible 
caterpillars, the cinnabars were again thrown to them, 
but the lesson had now been learnt by nearly all. 

“ One chick ran, but checked himself, and, without 
touching the caterpillar, wiped his bill—a memory of the 
nasty taste having been apparently suggested by associa¬ 
tion at sight of the black-and-yellow caterpillar. Another 
seized one, and dropped it at once. A third sub¬ 
sequently approached a cinnabar as it crawled along, 
gave the danger note, and ran off. . . . Similarly, 
moorhen chicks rapidly discriminated between small 
edible beetles and soldier beetles. Such discrimination 
is, however, not congenital, but acquired.” 

This last conclusion is of great importance for the 
theory of warning colours. If each generation of 
insect-eating animals has to learn for itself what is fit 
and what unfit for food, the advantage of conspicuous¬ 
ness to the unfit and of similarity in conspicuousness 
becomes much greater than under a condition of in¬ 
stinctive discrimination. On this point Lloyd Morgan’s 
numerous experiments seem to leave little doubt. 

“. . . There does not appear to be any congenital and 
instinctive avoidance of such caterpillars with warning 
colours.” Of the instinctive avoidance of distasteful 
insects he says, “ I have not found a single instance.” 

The theory of mimicry, due to H. W. Bates, is also 
supported by the behaviour of duckling and moorhen 
chicks which would not touch drone-flies after having 
been stung by a bee and a humble-bee respectively. 
There was never any evidence of an instinctive know¬ 
ledge of the hurtful nature of bees and wasps. A very 
young bird, after being once stung, is shy for a long time 
not only of bees, but of various kinds of insects. An 
older one, after a similar experience, is in the main only 
shy of the stinging insect and others that closely 
resemble it. 

There is an interesting description of the manner in 
which the excreta are prevented from fouling the nest, 
being voided over the edge or carried away by the parent 
birds. A friend of the author observed that the young 
of swallow's, 

“ after being fed by their parents, were nudged and 
pushed until they turned round and voided excrement, 
which was immediately seized by the parent bird with 
the tip of the beak, carried away, and dropped outside.” 

When the present writer was a boy, he (together with 
his father and sister) witnessed a proceeding on the part 
of a parent thrush which made a very deep impression 
upon him. The parent bird was seen to alight on the 
edge of its nest, and thrust its beak into the gaping bill 
and deeply down into the throat of one of its young, and 
draw forth a large black and white worm-shaped object 
(apparently from i|to 2 inches in length), which it then 
swallowed. The nest was only a few feet away, below 
the window' of a summer-house, which afforded a perfect 
view of the performance. It is probable that the observ¬ 
ation, which has been up to the present time unintelligible 
to the writer and those friends whom he has consulted, 
is to be explained as one form of an instinct of which 
other forms are recorded here. 

The earliest activities in walking, diving, and flying 
are described in a most interesting chapter which proves 
the extraordinary congenital accuracy with which these 
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complex associated movements are performed. It is 
argued with great force that the opportunity of watching 
the movements of older birds does not offer any sufficient 
explanation of the precision with which they are per¬ 
formed by the young for the first time. “Who ever 
learnt to do a difficult thing, even passably well, by 
merely watching it done superbly by another?” The 
author’s observations convincingly demonstrate the truth 
of the same conclusion ; for he watched the first attempts 
of this kind made by young birds hatched in an incubator. 
In all these the earliest associated movements were 
astonishingly accurate, and sometimes, as in the first 
dive of a startled moorhen chick (p. 64), incapable of 
further improvement. Speaking of this example the 
author says, 

“ though long deferred, here was the instinctive activity 
in congenital purity and definiteness, and absolutely true 
to type, for this was the very first time he had ever 
dived, nor had he ever seen any bird do so.” 

The precision and freedom with which swimming and 
diving are first performed seems to be much greater than 
that with which walking and flying are begun. It is not 
improbable that the difference is due to the further 
difficulty introduced by the necessity in the latter case, 
and especially in that of flying, of sustaining the 
weight of the body, and of starting and checking its 
movements, for the first time. It is probably this, 
rather than the coordination of muscular movement, 
which explains such hesitation and such feebleness as is 
at first observed. In other words it is probably the 
considerable strain thrown upon the muscles for the first 
time which prevents perfect precision, so that when 
this additional strain of weight is borne by the water, 
the accuracy of the earliest coordinated movements is 
much greater. Nevertheless the example of the Mega- 
podius , quoted on p. 76, renders it probable that the 
movements of flight may be performed with complete 
success immediately after hatching, when they are 
necessary for the existence of the species. 

All these statements and arguments only refer to 
the power of sustaining and moving the body in the air 
under the most favourable conditions. For the count¬ 
less adjustments to the e.ver-varying currents of wind, it 
is held that very considerable individual practice is 
necessary. Flight in its finished form is “ the result 
of practice and individual acquisition . . . founded on 
a congenital basis ” (p. 78). 

The conclusions to be drawn from many of these 
observations on young birds are summed up in a most 
interesting manner in Chapter iv. Thus, in the case of 
the associated muscular movements referred to above, 
“what is inherited is a congenital coordination of motor 
responses under the appropriate conditions of stimulation. 
Not only is there inherited a given structure of leg or 
wing, but a nervous system through which there is an 
automatic distribution of outgoing currents to the several 
muscles concerned ; so that, without learning or ex¬ 
perience, they are called into play with nicely graded 
intensity, and exhibit complex contractions and re¬ 
laxations in serial order, thus giving rise to instinctive 
behaviour of an eminently adaptive nature.” 

In feeding there is 

“ a similar congenital coordination of motor responses 
for pecking at a small object within a suitable distance. 
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But, from the observations, it seems that the selection of 
certain of these objects and the rejection of others is a 
matter of individual experience.” 

With regard to instinctive fear of particular animals or 
objects, the evidence indicated that it has no existence 
in relation to 

“bees or wasps-as such, but that there is a shrinking 
response, probably instinctive, from any largish strange 
object, especially if it moves vigorously or makes some 
such noise as buzzing.” 

An account of further experiments in the same direction 
is given in the present chapter. There was no instinctive 
fear of a fox-terrier dog which was trained to remain 
passive in the presence of the birds. 

“ Pheasants, partridges, and plovers would peck at his 
nose as he smelt at them, and run in between his legs.” 

“Neither chicks, pheasants, nor jays—not even the 
little fly-catchers—showed any signs of dread of a kitten, 
nor did chicks of an older cat.” 

It is also stated that “ there is not apparently much 
difference in the young of wild and tame birds,” in this 
respect. This interesting conclusion, for which much 
evidence is quoted, differs from that which has been 
drawn by Dr. Rae (Nature, July 19, 1883). The whole 
of the observations on the effects produced by various 
animals upon young birds tend strongly to support Mr. 
Hudson’s conclusion that the fear of particular enemies 
is due to experience and tradition (p. 89). 

The rapidity with which associations are formed was 
illustrated in an amusing manner by some ducklings 
which had their bath in a tin placed on a tray. 

“ On the sixth morning the tray and tin were given 
them in the usual way, but without any water. They ran 
to it, scooped at the bottom, and made all the motions of 
the beak as if drinking. They squatted in it, dipping 
their heads and waggling their tails as usual. For some 
ten minutes they continued to wash in non-existent 
water, the coolness of the tin to their breasts perhaps 
giving them some satisfaction.” 

However, the next day they soon gave up the attempt, 
and “ on the third morning they waddled up to the dry 
tin and sadly departed” (p. 96). 

The congenital nature of the movements in bathing 
were well shown by jays and magpies. One of the latter 
was observed by Mr, Charbonnier “ to go through all the 
gestures of a bird bathing” upon the floor of the cage, 
after pecking once or twice at the surface of water in a 
pan with which it had been supplied for the first time. 

Some of the main general conclusions will be found 
summarised in seven short paragraphs at the end of 
Chapter iv. 

The succeeding chapter deals with the young mammal. 
The immense difference in the activity of the newly- 
born young of various mammalian groups is well brought 
out by numerous interesting examples.. Chief among 
the congenital associated movements of the young 
mammal is the act of sucking, in response to the contact 
of any solid substance of suitable size with the mouth. 
A more striking instance of the purely reflex and con¬ 
genital nature of the performance, than any as yet 
recorded, was described to the present writer by Dr. J. 
Sidney Turner. 

“There is no doubt whatever,” Dr. Turner writes, 
“about the sucking reaction before birth (i.e. before the 
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instinct can be in any way useful—indeed itivould be the 
reverse of useful). During the process of cephalic version 
which is done whilst the fcetus is high up in the uterus, I 
have, on several occasions, placed my little finger in the 
mouth of the fcetus, and it has most distinctly sucked the 
finger exactly in the same manner as a born baby would 
do. ... I don’t know at what age of the embryo fcetus 
sucking is possible, but I know that a six months foetus, 
at birth, can suck well® 

It is satisfactory to be able, with Dr. Turner’s per¬ 
mission, to put on record this interesting observation 
upon the human species, an observation which may well 
be added to the numerous others given in Chapter v. 

The conclusions of Spalding and others that the kitten 
recognises and shows an instinctive fear of the smell of 
the dog are criticised, and the true inference is shown to 
be probably as in the case of the chick, the charac¬ 
teristic behaviour being only an example of congenital 
response to almost any strong stimulus. The responses 
in later life are explained as the results of experience and 
of parental influence. Prof. Lloyd Morgan freely admits 
that “ there may be an instinctive basis, however, in 
some cases where animals are by nature enemies.” The 
behaviour of the frog in presence of the grass-snake 
and of the rabbit in presence of the stoat would be 
especially interesting to investigate from this point of 
view. 

It is well pointed out in this chapter that however 
much instincts are 

“ utilised, modified, and adapted through experience 
and acquisition, yet the fundamental ■ distinction be¬ 
tween that which is congenital and instinctive, on 
the one hand, and that which is acquired through 
individual experience, on the other hand, remains un¬ 
altered. . . . The instinctive action is prior to experience ; 
the acquired action is due to experience. And this dis¬ 
tinction holds, no matter how hard it may be to decide 
whether this action or that is in the main instinctive or in 
the main acquired.” 

These earlier chapters, which are full of interesting 
observation and acute criticism, have been drawn upon to 
a considerable extent in this notice ; but all who are in¬ 
terested in the subject are bound to study the original. 
The limits of space prevent any further reference to the 
close reasoning in the important chapters which deal 
with the material supplied by these observations, and out 
of it construct for us valuable theories of animal psycho¬ 
logy and the mode of the working of the higher parts 
of the nervous system in relation to instinct, intelligence, 
imitation, emotion, &c. It is sufficient to say that to 
most, probably to all, naturalists who are accustomed to 
reflect on such subjects the conclusions will commend 
themselves as those which are to be legitimately drawn 
from the facts. 

In the interesting chapter on “ Some Habits and 
Instincts of the Pairing Season,” the author protests 
strongly against “ the unnecessary supposition that the 
hen bird must possess a standard or ideal of aesthetic 
value, and that she selects that singer which comes 
nearest to her conception of what a songster should be.” 
It may be conceded that the word “ aesthetic ” is an un¬ 
fortunate one to use in this connection. On the other 
hand, the comparison between fhe chick which “ selects 
the worm that excites the strongest impulse to pick it up 
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and eat it ” and the hen which “ selects that mate which 
by his song or otherwise excites in greatest degree the 
mating impulse,” although doubtless perfectly true in 
itself, leaves unexplained and indeed unexpressed the 
fact that the song or plume which excites the mating 
impulse in the hen, is also in so high a proportion of 
cases most pleasing to man himself. And not only this, 
but in their past history, so far as it has been traced ( e.g. 
in the development of the characteristic markings of the 
male peacock and argus pheasant), such features have 
gradually become more and more pleasing to us as they 
have acted as stronger and stronger stimuli to the hen. 
Why should this be ? 

In the chapter on nest-building, incubation and 
migration, there is a most effective reply to those (and 
they are many) who point to the “coincidence” that 
“ congenital variation on the one hand, and intelligent 
choice on the other, coincide in direction and tend to 
the same result,” as almost too much to be believed 
except on the supposition that the latter has through 
heredity given rise to the former. To this argument the 
author replies that both these principles are 

“ working, in their different spheres, towards the same 
end—that of adaptation. ... Is it a coincidence in any 
proper sense of the term ? Surely not. If two men start 
for the same place, the one by sea and the other by land, 
we should not regard it as a coincidence if both got 
there.” 

A number of interesting facts are quoted about bird 
migration, and the author surmises, but very cautiously, 
that 

“ while the migratory instinct is innate, and perhaps there 
is an instinctive tendency to start in a given direction, 
yet the element of traditional guidance may be effectual, 
in the migratory stream as a whole, in some way that we 
have hitherto been unable to observe” (p. 261). 

The onus of proof seems certainly to rest with those 
who dispute this latter conclusion, and who hold so in¬ 
herently improbable a view as that there is an instinctive 
knowledge, prior to experience, of geographical routes of 
enormous length and devious course. A single observ¬ 
ation recorded by W. Warde Fowler (in the Midland 
Naturalist) a few years ago, points very strongly in the 
opposite direction. Mr. Fowler was standing on the 
English coast just opposite the western end of the Isle of 
Wight, but the day was misty and the island invisible. 
He watched the successive companies of swallow's sweep¬ 
ing by eastward to join the migratory stream to the south, 
and he saw that each company follow'ed the circuitous 
coast-line leading north of the island. All at once he 
noticed a change : a company arriving at the spot where 
he was standing, rose in the air and then flew to sea in an 
eastward direction. He then turned and saw that the 
mist had cleared and the island was visible. The birds 
were now' able to take the shorter route, for they could 
see the way. 

With regard to the question “ Are acquired habits 
inherited ? ” the author in the thirteenth chapter, after a 
keen criticism of the evidence concludes, but with much 
caution, that “ there is but little satisfactory and convincing 
evidence in favour of transmission.” The appearances 
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which have suggested an opposite conclusion to many 
writers are explained in the next chapter, “ Modification 
and Variation.” We have here an exposition of a most 
interesting and useful suggestion independently made by 
the author, Prof. Osborn of New York, and Prof. Mark 
Baldwin of Princeton. Others (e.g. Prof. Weismann) 
have previously laid more or less stress upon the same 
principle, but it has been due to the writings and influence 
of these three authorities that the matter has been put in 
its true light, and the principle shown to be an important 
contribution to organic evolution. This principle, which 
has been described in America by the not very self-evident 
term “organic selection,” is thus explained by Prof. 
Lloyd Morgan in the work now referred to. 

“ If now it could be shown that, although on selectionist 
principles there is no transmission of modifications due 
to individual plasticity, yet these modifications afford the 
conditions under w'hich variations of like nature are 
afforded an opportunity of occurring and of making them¬ 
selves felt in race progress, a farther step would be taken 
towards a reconciliation of opposing views.” 

A case is then considered : suppose there is a change 
of environment and the congenital variations are not 
equal to the occasion, “ individual plasticity steps in to save 
some members of the race from extinction . . . through 
a modification of the bodily tissues.” In this w'ay time 
is given for the appearance of congenital variations in the 
same direction, w’hich is therefore rendered possible by 
the power of individual modification. 

“ Thus, if the conditions remain constant for many gen¬ 
erations, congenital variation will gradually render here¬ 
ditary the same strengthening of . . . structure that was 
provisionally attained by plastic modification. The effects 
are precisely the same as they would be if the modifi¬ 
cation in question were directly transmitted in a slight 
but cumulatively increasing degree ; they are reached, 
however, in a manner which involves no such trans¬ 
mission.” In this way “ we may accept the facts adduced 
by the transmissionist, and at the same time interpret 
them as selectionist principles.” 

This principle is, in the opinion of the present writer, 
a valuable aid in the attempt to understand the evolu¬ 
tion of the organic world. It should be observed, 
too, that the author does not intend any part of this 
principle as a substitute for natural selection ; for he fully 
recognises that the “ innate plasticity ” is as much a pro¬ 
duct of natural selection as “congenital definiteness” 
(P- 3 W)- 

The last chapter deals with “ Heredity in Man”; and 
here the author concludes that 

“ mental progress is mainly due, not to inherited incre¬ 
ments of mental faculty, but to the handing on of the 
results of human achievement by a vast extension of that 
which we have seen to be a factor in animal life, namely 
tradition.” 

In his final summary he states that 

“ there is little or no evidence of individually acquired 
habits in man becoming instinctive through heredity. 
Natural selection becomes more and more subordinate 
in the social evolution of civilized mankind ; and it W'ould 
seem probable that with this w'aning of the influence of 
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natural selection there has been a diminution also of 
human faculty. Hence there is little or no evidence of 
the hereditary transmission of increments of faculty due 
to continued and persistent use. A discussion of heredity 
in man thus confirms the inference drawn from the study 
of habit and instinct in some of the lower animals.” 

Those who disagree with any of these conclusions are 
invited to study carefully the strong arguments by which 
they are supported. 

Further discussion of many of the interesting questions 
raised in this valuable work would have been desirable, 
but the limits of space forbid. Enough has been said, 
however, to show that this book compels the serious 
attention of all who profess to feel an interest in the 
instincts and habits of animals. 

The printing and general get-up of the volume leave 
nothing to be desired. There is one excellent plate form¬ 
ing the frontispiece, representing a group of the young 
birds employed in the recorded observations, drawn by 
G. E. Lodge. E. B. P. 


TRAVELS IN INDO-CHINA. 

Frotn Tonkin to India by the Sources of the Irawadi, 
By Prince Henri d’Orleans. Translated by Hamley 
Bent, M.A. Illustrated by G. Vuillier. Pp. xii + 467. 
(London : Methuen, 189S.) 

ROM the time of the great expedition under Doudart 
de Lagree, which in 1866-68 threw such a flood 
of light on the countries watered by the great Mekong 
River, and of which the story was so admirably told by 
the lamented Francis Gamier, the exploration of the 
eastern half of Indo-China has fallen almost entirely to 
Frenchmen, who with untiring energy have traversed 
its jungles, and by their successful enterprise have added 
an empire to the dominions of the French Republic. 
But in spite of the labours of these devoted pioneers, 
and of the equally zealous explorers who, from the 
British side, have sought to disclose the mysteries of 
that long-closed region, there still remained an inner 
recess, as it were, to which no European had succeeded 
in penetrating. The region in question had for many 
reasons possessed a singular fascination for geographers. 
Traversed, to use the words of the late Sir H. Yule, by 
“ that formidable fascis of great rivers, descending from the 
highlands of Tibet, which give to the map of this region 
an aspect so unique in geography,” it engaged attention 
not only from the various problems connected with the 
courses of those rivers, but from the remarkable barrier 
which it placed in the way of communication between 
the neighbouring countries of India (Assam) and China, 
a barrier so effectual that the same high authority, 
writing in 1883, could adduce only three instances in 
which it had been pierced during our own times, even 
by a piece of intelligence. It was reserved for Prince 
Henri d’Orleans, who had already made himself known 
by several enterprising journeys, to be the first to cross 
this barrier, in company with MM. Roux and Briffaud, 
and his lately-published narrative may be said without 
hesitation to have fully deserved the honours of a trans¬ 
lation, such as is now before us. 

Prince Henri’s journey naturally falls into three sections, 
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the interest of which may be said to stand in an 
ascending ratio. In the first, a little-known region lying 
on the borders of Southern Yunnan and Tonkin was 
traversed from east to west, the route terminating at the 
interesting Chinese town of Sumao, famous as the centre 
of distribution of the so-called “Puerh” tea, grown in 
the Shan country to the south. The second, of which 
the direction was mainly from south to north, was con¬ 
cerned with the exploration of a section of the Mekong, 
for a knowledge of which we were previously dependent 
solely on old Chinese maps, with the one exception 
of the crossing-point of the road from Burma to Yunnan. 
The river was struck at a point somewhat to the north 
of Kiang (or Xieng) Hung, 1 reached from Maulmein 
by McLeod in 1836, and likewise the last point at 
which the river was seen by Lagree and his com¬ 
panions. From here, with the exception of a detour to 
Tali-fu and a minor deviation into the neighbouring 
Salwen basin, the valley of the Mekong was followed as 
far as the French mission stations in South-eastern 
Tibet, through the countries of the Lamasjens, Lissus, and. 
other wild and imperfectly known tribes. The third and 
last section, in which the westerly direction was resumed, 
led across the previously unpierced barrier between 
China and Assam, the region of the Irawadi head 
streams, the system of which had been previously the 
subject of so much controversy among geographers. 
The starting-point for this section was the mission 
station of Tseku, the furthest point reached by Mr. 
T. T. Cooper, when he, tqo, nearly thirty years ago, 
made his first daring attempt to traverse the same, then 
impenetrable barrier. 

The country traversed by this route was of such a 
character as to try the mettle of the hardiest of ex¬ 
plorers. The great rivers, as is well known, flow in 
parallel courses, separated by steep mountain ranges, 
up which the traveller must climb by the most difficult of 
paths, which often run sheer above the foaming torrent 
rushing many hundred feet below him. The Prince’s 
party were provided with a caravan of mules, and even 
these sure-footed beasts would occasionally lose their 
footing and roll down the steep mountain-side. They 
seem also to have had a propensity to stray, which 
entailed many an arduous search. 2 No less arduous were 
the marches through the trackless, dripping forests of the 
Upper Irawadi basin. The crossing of the rivers, too,often 
involved serious difficulties. The Mekong is provided 
in places with iron chain-bridges, the vibration of which 
demanded a steady nerve in the crossing ; but this was 
nothing to the actual danger involved by the passage of 
rushing streams on frail rafts or by slippery bamboo 
bridges, or those consisting, after the Tibetan fashion, of 
a mere rope, down which the passenger shoots with 
lightning rapidity. The trusty interpreter Joseph, a 
convert of the missionaries at Tali, who, with his non- 

1 Prince Henri is in error in saying that a railway is in course of con¬ 
struction to Kiang Hiing from Mandalay, Although schemes have been 
set on foot for the reaching of this place by railway from Siam and Lower 
Burma, the railway from Mandalay is to make for the Kunlon ferry across, 
the Salwen, and to reach the Chinese frontier through the stajte of 
Kokang, lately ceded to Great Britain. 

2 A strange kind of fodder, given to them by the drivers, on the recom¬ 
mendation of the Tibetans, was a hash of raw fowls and salt, said to be a. 
rare pick-me-up for beasts of burden. 
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